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Protein (TFSRP) coding nucleic acid, wherein expression of the nucleic 
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body protein genes that have unique features. The discovery of these 
features allowed the invention of methods for the production of 
recombinant proteins wherein a protein of interest can be easily 
separated from other host cell components. The invention is further 
exemplified by methods for exploitation of the unique characteristics of 
the oil body proteins and oil body genes for expression of polypeptides 
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polypeptides include thioredoxin and/or thioredoxin reductase. The 
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to oil body proteins from non-plant host cells. 
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oil bodies. The invention also provides vaccine 
formulations comprising oil bodies and an antigen 

and methods for preparing the vaccines and the use of the vaccines to 
elicit an immune response. 
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AB A transgenic plant transformed by a Signal Transduction Stress-Related 

Protein (STSRP) coding nucleic acid, wherein expression of the nucleic 
acid sequence in the plant results in increased tolerance to 
environmental stress as compared to a wild type variety of the plant. 
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which encode novel CMRPs from Physcomitrella patens are described. The 
invention also provides antisense nucleic acid molecules, recombinant 
expression vectors containing CMRP nucleic acid molecules, and host 
cells and organisms into which the expression vectors have been 
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APPLICATION INFO. 
PRIORITY INFO. : 



ABEN Improved methods for the production of multimeric-protein-complexes, 
such as redox proteins and immunoglobins, in association with 
oil bodies are described. The redox protein is 

enzymatically active when prepared in association with the oil 
bodies. Also provided are related nucleic acids, proteins, 
cells, plants, and compositions. 
ABFR L' invention concerne des procedes ameliores de production de complexes 
de proteines multimeriques , tels que des proteines redox et des 
immunoglobulines , en association avec des corps lipidiques . La proteine 
redox est active au niveau enzymatique lorsqu f elle est preparee en 
association avec les corps lipidiques. L 1 invention concerne egalement 
des acides nucleiques, des proteines, des cellules, des plantes et des 
compositions associes. 
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ABEN 



A transgenic plant transformed by a phosphatase stress-related protein 



(PHSRP) coding nucleic acid, wherein expression of the nucleic acid 
sequence in the plant results in increased tolerance to environmental 
stress as compared to a wild type variety of the plant. Also provided 
are agricultural products, including seeds, produced by the transgenic 
plants. Also provided are isolated PHSRPs, and isolated nucleic acid 
coding PHSRPs, and vectors and host cells containing the latter. 
ABFR L' invention concerne une plante transgenique transformee au moyen d'un 
acide nucleique codant pour une proteine phosphatase (PHSRP), dans 
laquelle l 1 expression de la sequence de 1* acide nucleique resulte en une 
augmentation de la resistance aux agressions de 1 1 environnement, en 
comparaison a une variete sauvage de la plante. Elle concerne aussi des 
produits agricoles, y compris des semences, produites par les plantes 
transgeniques . Elle concerne enfin des proteines PHSRP isolees, des 
acides nucleiques isoles codant pour des proteines PHSRP, ainsi que des 
vecteurs et des cellules hotes contenant ces proteines. 
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^nucleotides encoding 


Pyruvate :NADP+ 


oxidoreductases 



APPLICATION INFO.: 

PRIORITY INFO. : 

ABEN Provided are p 

(PNO) as well as methods for obtaining the same. Furthermore, vectors 
comprising said polynucleotides are described, wherein the 
polynucleotides are operatively linked to expression control sequences 
allowing the expression in prokaryotic and/or eukaryotic host cells. In 
addition, polypeptides encoded by said polynucleotides, antibodies to 
said polypeptides and methods for their production are provided. Further 
described are methods for increasing the acetyl CoA synthesis as well as 
methods for the production of fatty acids, carotenoids, isoprenoids, 
vitamins, lipids, wax esters, (poly) saccharides and/or 
polyhydroxyalkanoates, or its metabolism products, in particular, 
steroid hormones, prostaglandin, cholesterol, triacylglycerols, bile 
acids or ketone bodies, comprising the expression of the polynucleotide 
or polypeptide described herein in a host cell or plant cell, plant 
tissue or plant. Methods for the identification of compounds being 
capable of activating or inhibiting PNO are described as well. Further, 
a pharmaceutical composition comprising the afore-mentioned inhibiting 
compounds and antibodies is described. Furthermore, transgenic plants, 
plant tissues, and plant cells containing the above described 
polynucleotides and vectors are described as well as the use of the 
mentioned polynucleotides, vectors, polypeptides, antibodies, and/or 



compounds identified by the method of the invention in the production of 
acetyl CoA metabolism products, e.g., fatty acids, carotenoids, 
isoprenoids, vitamins, lipids, (poly) saccharides , wax esters, and/or 
polyhydroxyalkanoates , and/or its metabolism products, in particular, 
steroid hormones, prostaglandin, cholesterol, triacylglycerols, bile 
acids and/or ketone bodies and pharmaceutical compositions. 
ABFR La presente invention concerne des polynucleotides codant pour le 
Pyruvate: NADP+ (PNO) ainsi que des procedes d'obtention desdits 
polynucleotides. L 1 invention concerne egalement des vecteurs comprenant 
lesdits polynucleotides, dans lesquels les polynucleotides sont lies en 
f onctionnement a des sequences de controle d 1 expression permettant 
I 1 expression dans des cellules hotes procaryotes et/ou eucaryotes. 
L 1 invention concerne en outre des polypeptides codes par lesdits 
polynucleotides, des anticorps auxdits polypeptides and leurs procedes 
de production. L 1 invention concerne encore des procedes permettant 
d'accroitre la synthese d'acetyl-CoA ainsi que des procedes de 
production d ! acides gras, de carotenoides, d 1 isoprenoides , de vitamines, 
de lipides, des esters cireux, des (poly) saccharides et/ou des 
polyhydroxyalcanoates , ou ses produits de metabolisme, notamment des 
hormones steroides, la prostaglandine, le cholesterol, les 
triacylglycerols, les acides biliaires ou les corps cetoniques, 
comprenant 1' expression dudit polynucleotide ou polypeptide dans une 
cellule hote ou une cellule vegetale, dans un tissu vegetal ou une 
plante. L 1 invention concerne aussi des procedes d 1 identification de 
composes capables d'activer ou d'inhiber les PNO. Par ailleurs, 
1' invention a trait a une composition pharmaceutique comprenant lesdits 
composes inhibiteurs et lesdits anticorps decrits plus haut. L 1 invention 
a aussi trait a des plantes transgeniques, des tissus vegetaux et des 
cellules vegetales contenant lesdits polynucleotides et lesdits vecteurs 
ainsi que 1 1 utilisation des polynucleotides, des vecteurs, des 
polypeptides, des anticorps et/ou des composes identifies par le procede 
de I 1 invention dans la production de produits de metabolisme de 
1 1 acetyl-CoA, par exemple, des acides gras, des carotenoides, des 
isoprenoides, des vitamines, des lipides, des (poly) saccharides , des 
esters cireux, et/ou des polyhydroxyalcanoates, et/ou ses produits de 
metabolisme, notamment des hormones steroides, la prostaglandine, le 
cholesterol, les triacylglycerols, les acides biliaires et/ou des corps 
cetoniques et des compositions pharmaceutiques . 
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provides an economical way to produce somatotropins. 



The method 
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A process of expressing a recombinant protein in a plant and of 



1 Drawing Page(s) 



isolating the recombinant protein from the plant, the process is 
effected by (a) providing a plant, a plant derived tissue or cultured 
plant cells expressing a fusion protein including the recombinant 
protein and a cellulose binding peptide being fused thereto, the fusion 
protein being compartmentalized within cells of the plant, plant derived 
tissue or cultured plant cells, so as to be sequestered from cell walls 
of the cells of the plant, plant derived tissue or cultured plant cells; 
(b) homogenizing the plant, plant derived tissue or cultured plant 
cells, so as to bring into contact the fusion protein with a cellulosic 
matter of the plant, plant derived tissue or cultured plant cells, to 
thereby effect affinity binding of the fusion protein via the cellulose 
binding peptide to the cellulosic matter, thereby obtaining a fusion 



protein cellulosic matter complex; and (c) isolating the fusion protein 
cellulosic matter complex. 
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The present invention provides the complete cDNA sequence of maize 



acetyl CoA carboxylase and methods for altering the oil content of 
plants by introducing and expressing a plant acetyl CoA carboxylase gene 
in plant cells. The method of altering the oil content in a plant 
includes the steps of introducing an expression cassette into plant 
cells and expressing the acetyl CoA carboxylase gene in an amount 
effective to alter the oil content of the cells. 
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The present invention provides a complete cDNA sequence and partial DNA 
sequences encoding maize acetyl CoA carboxylase and methods for altering 
the oil content of plants by introducing and expressing a maize acetyl 
CoA carboxylase gene in plant cells. 
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In spite of its importance in the biosynthesis of reserve oils in plants, 
diacylglycerol acyltransf erase (DAGAT, EC 2.3.1.20) has not been purified 
to homogeneity, and its study has remained incomplete. We found that the 
microsomal preparations from developing maize embryos contained 
substantial amounts of endogenous diacylglycerol (DAG) . A solubilization 
procedure for extracting DAGAT from the microsomes (D. Little, R. 
Weselake, K. Pomeroy, S.T. Furukawa, J. Bagu, Biochem. J. 304 (1994)) was 
ineffective in eliminating the endogenous DAG, even after gel filtration. 
DAG removal through the preparation of acetone powders from the embryos 
led to the loss of DAGAT activity. Labelled triacylglycerol (TAG) was 
produced in the standard DAGAT assay when labelled DAG was supplied in 
benzene solution to the freeze-dried microsomes and the sample was dried 
and resuspended in an aqueous buffer. In contrast, no labelled TAG was 
produced when a similar sample supplied with non-labelled DAG was assayed 
with emulsified labelled DAG and acyl-CoA. Repeated washing of the 
microsomal freeze-dried fraction with benzene resulted in a complete loss 
of DAGAT activity in the standard assay, but the activity was restored by 
the addition of DAG plus phosphatidylcholine or Tween 20 in benzene. 
Although DAGAT has been reported to be confined mainly to the endoplasmic 
reticulum, we found that DAGAT activity was high in the purified 
oil bodies from both developing and mature maize embryos 

and was not removed by repeated washing with 6 M urea. The DAGAT activity 
was restored from delipidated oil bodies and from 

microsomes after the preparations had been resuspended in methanol/acetic 



acid/water (1:1:1, v/v) . Although most of the proteins in the suspension 
were eluted as a single peak at the void volume after gel filtration 
chromatography, DAGAT activity was found in later fractions. SDS-PAGE of 
the peak activity fraction revealed no protein bands after silver 
staining, and the finding suggest that DAGAT protein is of low abundance 
and has a high kcat. 
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acetyl CoA carboxylase and a method introducing and expressing a plant 
acetyl CoA carboxylase gene in plant cells. The method includes the 
steps of introducing an expression cassette encoding a plant acetyl CoA 
carboxylase or an antisense DNA sequence complementary to the sequence 
for a plant acetyl CoA carboxylase gene operably linked to a promoter 
functional in plant cells, into the cells of a plant tissue and 
expressing the plant acetyl CoA carboxylase gene. The expression 
cassette can also be introduced into other host cells to increase yield 
of a plant acetyl CoA carboxylase crystallized enzyme. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The present invention relates to the isolation and use of an allene 

oxide synthase enzyme as an antioxidant of lipid peroxides in biological 
systems. It is based, at least in part, on the discovery that 
antioxidation is accomplished enzymatically by RPP, a species of allene 
oxide synthase, in guayule, and on the discovery that the allene oxide 
synthase RPP disrupts the chain reaction and propagation steps of lipid 
peroxidation. The present further invention relates to the use of an 
allene oxide synthase to result in a time-dependent disappearance of 
conjugated dienes (i.e. lipid hydroperoxides). The allene oxide synthase 
rapidly converts free or esterified fatty acid peroxides or 
hydroperoxides into their corresponding epoxides, which, in turn are 
converted to ketols . The lipid peroxide and hydroperoxide substrates for 
this enzyme are known to be toxic to biological organisms and can 
generate additional peroxides by chain propagation reactions. In the 
presence of an allene oxide synthase these compounds are rapidly and 
effectively converted to allene oxides (the epoxide), thus breaking the 
chain reaction. 
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AB The present invention provides the complete cDNA sequence of maize 

acetyl CoA carboxylase and methods for conferring herbicide tolerance 
and/or altering the oil content of plants by introducing and expressing 
a plant acetyl CoA carboxylase gene in plant cells. The method of 
imparting herbicide tolerance to a plant includes the steps of 
introducing an expression cassette encoding a plant acetyl CoA 
carboxylase or an antisense DNA sequence complementary to the sequence 
for a plant acetyl CoA carboxylase gene operably linked to a promoter 
functional in plant cells, into the cells of a plant tissue and 
expressing the plant acetyl CoA carboxylase gene in an amount effective 
to render the acetyl CoA carboxylase and/or plant cell substantially 
tolerant to the herbicides. The method of altering the oil content in a 
plant includes the steps of introducing an expression cassette into 
plant cells and expressing the acetyl CoA carboxylase gene in an amount 
effective to alter the oil content of the cells. The expression cassette 
can also be introduced into other host cells to increase yield of a 
plant acetyl CoA carboxylase so that crystallized enzyme can be used to 
screen and identify other herbicides that bind to and inhibit the 
enzyme . 
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The N-terminal amino acid sequence of the polyhydroxyalkanoic acid (PHA) 



granule-associated M.sub.r 15,500 protein of Rhodococcus ruber, which is 
referred to as the GA14-protein, was analysed. The sequence revealed 
that the corresponding structural gene is represented by the open 
reading frame 3 encoding a protein with a calculated M.sub.r 14,175 



which was recently localized downstream of the PHA synthase gene 
(Pieper, U., and A. Steinbuchel, 1992. FEMS Microbiol. Lett. 96: 73-80). 
A recombinant strain of Escherichia coli XLl-Blue carrying the hybrid 
plasmid (pSKXAlO*) with ORF3 overexpressed the GA14-protein . The 
GA14-protein was subsequently purified in a three-step procedure 
including chromatography on DEAE-Sephacel, Phenyl-Sepharose CL-4B and 
Superose 12. Determination of the molecular weight by gel filtration as 
well as electron microscopic studies make a tetrameric structure of the 
recombinant, native GA14-protein most likely. Immunoelectron microscopy 
demonstrated a localization of the GA14-protein at the periphery of PHA 
granules as well as close to the cell membrane in R. ruber. 
Investigations of PHA-leaky and PHA-negative mutants of R. ruber 
indicated that the expression of the GA14-protein depended strongly on 
PhA synthesis. 
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AB Plants have considerable potential for the production of biopharmaceutical 
proteins and peptides because they are easily transformed and provide a 
cheap source of protein. Several biotechnology companies are now actively 
developing, field testing, and patenting plant expression systems, while 
clinical trials are proceeding on the first biopharmaceuticals derived 
from them. One transgenic plant-derived biopharmaceutical, hirudin, is now 
being commercially produced in Canada for the first time. Product 
purification is potentially an expensive process, and various 
methods are currently being developed to overcome this problem, including 
oleosin-fusion technology, which allows extraction with oil 
bodies. In some cases, delivery of a biopharmaceutical product by 
direct ingestion of the modified plant potentially removes the need for 
purification. Such biopharmaceuticals and edible vaccines can be 
stored and distributed as seeds, tubers, or fruits, making immunization 
programs in developing countries cheaper and potentially easier to 
administer. Some of the most expensive biopharmaceuticals of restricted 
availability, such as glucocerebrosidase, could become much cheaper and 
more plentiful through production in transgenic plants. 
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phytases are capable of catalyzing the release of inorganic phosphorus 
from phytic acid. Preferred sources of phytases include Selenomonas, 
Prevotella, Treponema and Megasphaera. A purified and isolated DNA 
encoding a phytase of Selenomonas ruminantium JY35 (ATCC 55785) is 
provided. Recombinant expression vectors containing DNA 1 s encoding the 
novel phytases and host cells transformed with DNA's encoding the novel 
phytases are also provided. The novel phytases are useful in a wide 
range of applications involving the dephosphorylation of phytate, 
including, among other things, use in animal feed supplements. 
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The present invention relates to the use of a class of genes called oil 
body protein genes that have unique features. The discovery of these 
features allowed the invention of methods for the production of 
recombinant proteins wherein a protein of interest can be easily 
separated from other host cell components. The invention is further 
exemplified by methods for exploitation of the unique characteristics of 
the oil body proteins and oil body genes for expression of polypeptides 
of interest in many organisms, particularly plant seeds. Said 
polypeptides may include but are not limited to: seed storage proteins, 
enzymes, bioactive peptides, antibodies and the like. The invention can 
also be modified to recover recombinant polypeptides fused to oil body 
proteins from non-plant host cells. Additionally the invention provides 
a method of using recombinant proteins associated with seed oil 
bodies released during seed germination for expression of 
polypeptides that afford protection to seedlings from pathogens. 
Finally, the persistent association of oil body proteins with the oil 
body can be further utilized to develop a biological means to create 
novel immobilized enzymes useful for bioconversion of substrates. 
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Novel phytases derived from ruminal microorganisms are provided. 



The 



phytases are capable of catalyzing the release of inorganic phosphorus 
from phytic acid. Preferred sources of phytases include Selenomonas, 
Prevotella, Treponema and Megasphaera. A purified and isolated DNA 
encoding a phytase of Selenomonas ruminantium JY35 (ATCC 55785) is 
provided. Recombinant expression vectors containing DNA's encoding the 
novel phytases and host cells transformed with DNA*s encoding the novel 
phytases are also provided. The novel phytases are useful in a wide 
range of applications involving the dephosphorylation of phytate, 
including, among other things, use in animal feed supplements. 
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PATENT . 

of a target molecule from a 
mixture is described. The method employs oil bodies 

and their associated proteins as affinity matrices for the selective, 
non-covalent binding of desired target molecules. The oil body proteins 
may be genetically fused to a ligand having specificity for the desired 
target molecule. Native oil body proteins can also be used in 
conjunction with an oil body protein specific ligand such as an antibody 
or an oil body binding protein. The method allows the separation 
and recovery of the desired target molecules due to the difference in 
densities between oil bodies and aqueous solutions. 
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AB DNA constructs comprising 5* untranslated sequences from genes active 

from the late globular stage through to embryo maturity are provided. 
These constructs may be used to obtain expression of a DNA sequence of 
interest during phases of embryogenesis which precede the accumulation 
of storage proteins. 
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